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Rubus x nikaii was originally described by Ohwi (1949) who considered it as a spontaneous hybrid 
between R. parvifolius and R. phoenicolasius. In order to provide more conclusive evidence for the putative 
origin of this taxon, karyotypes and meiotic chromosome behavior of R. x nikaii, R. parvifolius and R. 
phoenicolasius were investigated. These karyotype studies support the taxonomic interpretation of Ohwi (1949). 
The karyotypic similarity among the three taxa and the most frequent kind of chromosome pairing in PMCs of 
R. x nikaii, 711, suggests that R. parvifolius and R. phoenicolasius are closely related species with similar 
genomes. 


Rubus xnikaii Ohwi, collected for the first time by 
Nikai at Okotsu, Ohda-mura, Yamaguchi Prefecture, 
Japan in 1919, was originally described by Ohwi 
(1949), who considered this plant to be a spontaneous 
hybrid between R. parvifolius Linn, and R. 
phoenicolasius Maxim. This taxon is known to be 
diploid with 2n= 14 (Iwatsubo and Naruhashi 1993a), 
which is in accordance with the ploidy level of both its 
putative parents, R. parvifolius (Jinno 1958a, 1958b, 
Iwatsubo and Naruhashi 1991, 1993b) and R. 
phoenicolasius (Longley and Darrow 1924, Jinno 
1958a, 1958b, Iwatsubo and Naruhashi 1993b). This 
study was undertaken to provide more conclusive 
evidence for the postulated origin of this taxon by an 
analysis of karyotypes and meiotic chromosome 
behavior of R. x nikaii, R. parvifolius and R. 
phoenicolasius. 


Materials and Methods 

One plant each of R. xnikaii, R. parvifolius and R. 
phoenicolasius was used for the study. Plants were 
cultivated in the botanical garden of Toyama Univer¬ 
sity. Rubus x nikaii and R. phoenicolasius were the 
same individuals for which chromosome numbers 
were previously determined (Iwatsubo and Naruhashi 
1991,1993b). Their original collection localities are: 
R. xnikaii: Yokota-cho, Nitta-gun, Shimane Prefec¬ 
ture; R. parvifolius : Toyama-shi, Toyama Prefecture; 
and R. phoenicolasius: Ogi-machi, Sado-gun, Niigata 
Prefecture. 

Karyotypic analyses were made from preparations 
of rapidly growing root tips. Root tips collected from 
potted plants were pretreated in a 2mM 8- 
hydroxyquinline solution at room temperature for one 
hour and then at ca. 5°C for 15 hours. Fixation was 
carried out in a fresh mixture of glacial acetic acid and 
absolute ethyl alcohol (1:3) for one hour. Then root 
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tips were soaked in IN hydrochloric acid for a few 
hours, followed by maceration in IN hydrochloric 
acid at 60°C for 11.5 minutes. Then, root tips were 
immersed in tap water for more than 3 minutes, before 
being stained and squashed in 1.5% lacto-propionic 
orcein. Cells having well scattered metaphase chro¬ 
mosomes were used for the karyotypic studies. Chro¬ 
mosome forms were expressed following the nomen¬ 
clature recommended by Levan et al. (1964). 

Meiotic chromosome studies were carried out in 
pollen mother cells (PMCs). Young flower buds were 


fixed in Newcomer’s fluid at 17°C for three hours and 
macerated with the same procedure as for the root tips. 
After being stained with Schiff’s reagent, anthers 
were stained and squashed in 1.5% lacto-propionic 
orcein, and chromosome pairing at first meiotic met¬ 
aphase (MI) of PMCs was examined. 

Pollen fertility of R. xnikaii was estimated on the 
basis of its size and stainability in 1.5% lacto-propi¬ 
onic orcein in more than two thousand pollen grains. 




Figs. 1-3. Somatic chromosomes at metaphase (Fig. 1) in root tips, meiotic chromosomes at metaphase I (Fig. 2) 
in pollen mother cells, and karyotypes (Fig. 3) of Rubus xnikaii, R. parvifolius and R. phoenicolasius. 1 A, 2A 
&3A :R. xnikaii, 2n=14,711; IB,2Band3B :R.parvifolius, 2n=14,711; 1C,2Cand3C: R.phoenicolasius, 2n=14, 
711. Arrows indicate satellite chromosomes. Bars represent 7 pm. 
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Results and Discussion 

Descriptions of the somatic chromosome comple¬ 
ments and meiotic chromosome pairing in the three 
plants are as follows: 

1) Rubus xnikaii (2n=14, Figs. 1A, 3A) 

The chromosomes at somatic metaphase ranged 
from 1.0 pm to 1.6 pm in length and 1.0 to 5.0 in arm 
ratio (Table 1). This somatic chromosome comple¬ 
ment consisted of ten metacentric chromosomes, two 
submetacentric chromosomes, and two subtelocentric 
chromosomes. The two subtelocentric ones had satel¬ 
lites on the short arms and were different from each 
other in both total length and arm ratio. Chromosome 
pairing was examined in 208 PMCs at ML Most cells 
showed seven bivalents (Fig. 2A, Table 4). Pollen 
fertility of this plant was 2.8%, and the plant set no 
seed. 

2) Rubusparvifolius (2n=14, Figs. IB, 3B) 

The length of the somatic metaphase chromo¬ 
somes ranged from 0.9 pm to 1.4 pm, and the arm ratio 


varied from 1.0 to 3.5 (Table 2). The somatic chromo¬ 
some complement was composed of ten metacentric 
chromosomes, two submetacentric chromosomes and 
two subtelocentric chromosomes. Satellites were found 
on the short arms of both the subtelocentric ones. 
Chromosome pairing was examined in 53 PMCs at 
MI. All cells had seven bivalents (Fig. 2B, Table 4). 

3) Rubus phoenicolasius (2n=14, Figs. 1C, 3C) 

The somatic metaphase chromosomes ranged from 
1.2 pm to 1.6 pm in length and 1.0 to 5.0 in arm ratio 
(Table 3). They were classified into three groups: ten 
metacentric chromosomes, two submetacentric chro¬ 
mosomes, and two subtelocentric chromosomes. The 
subtelocentric ones had satellites on their short arms. 
Chromosome pairing at MI was examined in 150 
PMCs. All of them showed seven bivalents (Fig. 2C, 
Table 4). 

Karyotypes of the three taxa are uniformly formu¬ 
lated as 2n=14=10m+2sm+2 t st. However, there were 
differences in the subtelocentric chromosomes among 


Table 1. Measurements at somatic metaphase chromosomes of Rubus x nikaii 


No. 

Length 

Total (pm) 

A.R. 

Form 

No. 

Length 

Total (pm) 

A.R. 

Form 

1 

0.8+ 0.8 

1.6 

1.0 

M 

8 

0.5 + 0.8 

1.3 

1.6 

m 

2 

0.7 + 0.9 

1.6 

1.3 

m 

9 

0.5 + 0.7 

1.2 

1.4 

m 

3 

0.6+ 1.0 

1.6 

1.7 

m 

10 

0.5 + 0.7 

1.2 

1.4 

m 

4 

0.6+ 1.0 

1.6 

1.7 

m 

11 

t-0.2+ 1.0 

1.2 

5.0 

st 

5 

0.7 + 0.8 

1.5 

1.1 

m 

12 

0.5+ 0.6 

1.1 

1.2 

m 

6 

0.5 + 0.9 

1.4 

1.8 

sm 

13 

0.5 + 0.5 

1.0 

1.0 

M 

7 

0.5 + 0.9 

1.4 

1.8 

sm 

14 

t-0.2 + 0.8 

1.0 

4.0 

st 


t: satellite 


Table 2. Measurements at somatic metaphase chromosomes of Rubus parvifolius 


No. 

Length 

Total (Jim) 

A.R. 

Form 

No. 

Length 

Total (pm) 

A.R. 

Form 

1 

0.7 + 0.7 

1.4 

1.0 

M 

8 

0.5 + 0.5 

1.0 

1.0 

M 

2 

0.7 + 0.7 

1.4 

1.0 

M 

9 

0.4+ 0.6 

1.0 

1.5 

m 

3 

0.6+ 0.8 

1.4 

1.3 

m 

10 

0.4 + 0.6 

1.0 

1.5 

m 

4 

0.6 + 0.7 

1.3 

1.2 

m 

11 

0.4 + 0.5 

0.9 

1.3 

m 

5 

0.4 + 0.8 

1.2 

2.0 

sm 

12 

0.4 + 0.5 

0.9 

1.3 

m 

6 

0.4 + 0.8 

1.2 

2.0 

sm 

13 

t-0.2 + 0.7 

0.9 

3.5 

st 

7 

0.5+ 0.6 

1.1 

1.2 

m 

14 

t-0.2 + 0.7 

0.9 

3.5 

st 


t: satellite 
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Table 3. Measurements at somatic metaphase chromosomes of Rubus phoenicolasius 


No. 

Length 

Total (pm) 

A.R. 

Form 

No. 

Length 

Total (pm) 

A.R. 

Form 

1 

0.8 + 0.8 

1.6 

1.0 

M 

8 

0.5 + 0.8 

1.3 

1.6 

m 

2 

0.8+ 0.8 

1.6 

1.0 

M 

9 

0.6 + 0.6 

1.2 

1.0 

M 

3 

0.6+ 1.0 

1.6 

1.7 

m 

10 

0.6 + 0.6 

1.2 

1.0 

M 

4 

0.6+ 1.0 

1.6 

1.7 

m 

11 

0.5 + 0.7 

1.2 

1.4 

m 

5 

0.5 + 0.9 

1.4 

1.8 

sm 

12 

0.5 + 0.7 

1.2 

1.4 

m 

6 

0.5 + 0.9 

1.4 

1.8 

sm 

13 

t-0.2 + 1.0 

1.2 

5.0 

St 

7 

0.5+ 0.8 

1.3 

1.6 

m 

14 

t-0.2+ 1.0 

1.2 

5.0 

St 


t: satellite 


the three taxa: (1) The arm ratio of both chromosomes 
of R. parvifolius was 3.5, and that of both chromo¬ 
somes of R. phoenicolasius was 5.0, while that of the 
two chromosomes in R. x nikaii was 4.0 and 5.0, 
respectively; (2) The length of both subtelocentric 
chromosomes of R. parvifolius was 0.9 pm, and that 
of both chromosomes of R. phoenicolasius was 1.2 
pm, while that of the two chromosomes in R. x nikaii 
was 1.0 pm and 1.2 pm, respectively. The smaller 
subtelocentric chromosome of R. xnikaii is similar in 
length and in arm ratio to the subtelocentric chromo¬ 
somes of R. parvifolius, while the longer one is similar 
to those parameters of R. phoenicolasius. As a rule, 
the karyotype of a hybrid will show a chromosome 
complement representing one set from each parent 
plant. Thus the hybrid between R. parvifolius and R. 
phoenicolasius should have a somatic chromosome 
complement formulated as 2n= 14=10m+2sm+2 l st and, 
as expected, its two satellite chromosomes differ in 
arm ratio. The longer satellite chromosome with a 
higher arm ratio is thought to be derived from R. 
phoenicolasius, while the shorter one with a lower 
arm ratio is derived from R. parvifolius. Rubus x 
nikaii is, therefore, regarded as having originated as a 
hybrid, coinciding with the taxonomic interpretation 
of Ohwi (1949). This plant never set fruit and its 
pollen was almost all abortive, further evidence for a 
hybrid origin. 

Rubus parvifolius and R. phoenicolasius are both 


Table 4. Chromosome pairing at first metaphase in PMCs of 
Rubus X nikaii, R. parvifolius and R. phoenicolasius 


Taxa 

Chromosome pairing 

No. of PMCs 

Frequency 

(%) 

R. x nikaii (2n=14) 



711 

205 

98.6 

611 + 21 

3 

1.4 

R. parvifolius (2n=14) 



711 

53 

100.0 

R. phoenicolasius (2n=14) 



711 

150 

100.0 


placed in the section Parvifolii of the subgenus 
Idaeobatus (Naruhashi 1980). Their karyotypic simi¬ 
larity and the regular bivalent pairing in PMCs of R. 
x nikaii suggests that R. parvifolius and R. 
phoenicolasius are closely related species with simi¬ 
lar genomes. 

The authors are grateful to Dr. Maxine Thompson 
for her critical reading of the manuscript. 
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